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IN ITS commercial and economic importance in 
this country the peach is second only to the apple 
among deciduous-tree fruits. Commercial peach in- 
terests exist in about three-fourths of the States, with 
some home plantings in most of the others. 

The peach grower who has had only limited expe- 
rience will find in this bulletin information concern- 
ing some vital factors which largely determine the 
success of a peach orchard. 

Emphasis is placed upon suitable location and 
site, because a faulty choice of either may be fatal 
to future financial success. Some mistakes in plan- 
ning an orchard can be overcome as the orchard de- 
velops, but a poor location or site is beyond remedy. 

The basic operations of planting, tillage, maintain- 
ing soil fertility, and pruning are discussed in this 
bulletin. 

Spraying for certain insects and diseases of the 
fruit is discussed in Farmers' Bulletin 440; informa- 
tion about insecticides, spraying apparatus, and in- 
sect pests of the peach and other fruits will be found 
in Farmers' Bulletin 908; the choice of varieties for 
planting in different regions is considered in Farm- 
ers' Bulletin 918; the peach borer and methods of 
control are treated in Farmers' Bulletin 1246 and 
in Department Bulletin 1169; and the preparation 
of peaches for market in Farmers' Bulletin 1266. 
These bulletins can be secured free of cost on appli- 
cation to the Office of Information, United States 
Department of Agriculture. 

The present bulletin is a revision and combination 
of the two publications formerly issued as Farmers' 
Bulletins 631 and 632. 
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GROWING PEACHES: SITES AND CULTURAL 
METHODS 



By H. P. Gould, Pomologist, Office of Horticultural Investigations, Bureau of 
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DISTRIBUTION AND STATISTICS OF 
PEACH GROWING 

PERHAPS there is no better way of 
showing the trend of! the peach 
industry during the past 30 years 
so far as the distribution of orchards 
is concerned and its present extent 
than by means of the census figures, 
which are shown in Table 1. One of 
the interesting deductions to be made 
from the figures is the widespread 
cultivation of the peach. In more 
than 30 of the 48 States there are 
peach interests of commercial impor- 
tance. The limiting factor in the 
States where few trees are grown is 
doubtless extremely low winter tem- 
peratures. Yet in the milder portions 
of even these States, especially in pro- 
tected localities, the growing of 
peaches is not an impossibility. It is 
obvious, however, that where the limit 
of possibility is approached, the num- 
ber of crop failures may be expected 
to be large in comparison with the 
number of good crops. 

Wide differences appear in the num- 
ber of bearing trees in certain States 
in the different 10-year periods, some 
of which indicate a very large in- 
crease, while others show a large de- 
crease in the peach industry. In some 
of the important peach-producing 
States in 1910 there were also nearly 
as many trees — in several instances 
considerably more — not of bearing age 
as of bearing age. This was not the 



case, however, in 1920, the number of 
trees not of bearing age being rela- 
tively less than in 1910. 

LOCATION AND SITE 

The location of an orchard has to 
do with its general surroundings. It 
may relate to transportation facilities, 
markets, climatic conditions, and the 
geographical position of the district or 
region in which an orchard is placed, 
or, in other words, its local geography. 
The site has to do with the particular 
piece of land occupied by the trees. 
It relates to the soil, slope, atmos'- 
pheric drainage, and other natural 
factors which affect the suitability of 
a given area of land for peach grow- 
ing. 

A location may have every natural 
advantage as to climate, soil, and 
other local conditions for the success- 
ful growing of peaches and yet, be- 
cause of its remoteness from a ship- 
ping station, distance from suitable 
markets, or even the impracticability 
of supplying ice for refrigerator cars, 
it may be impossible to market them 
profitably. Moreover, a location may 
have all these advantages to a satis- 
factory degree and yet not be desir- 
able for commercial peach growing, be- 
cause the markets within its logical 
radius for distribution are already 
abundantly supplied with peaches 
from districts which in some important 
respects are more advantageously 
placed. 



1 



2 

Table 1. 



Farmers' Bulletin 917 

.. — Distribution of peach trees 1 bp States, as shown by census reports 



States 



New England: 

Maine 

New Hampshire 

Vermont 

Massachusetts 

Khode Island 

Connecticut 

Middle Atlantic: 

New York 

New Jersey 

Pennsylvania 

East North-Central: 

Ohio 

Indiana 

Illinois 

Michigan — 

W sconsin. 

West North-Central: 

Minnesota 

Iowa 

Missouri 

North Dakota 

South Dakota — 

Nebraska 

Kansas 

South Atlantic: 

Delaware 

Maryland 

District of Columbia- 
Virginia 

West Virginia.. 

North Carolina' . 

South Carolina 

Georgia 

Florida 

East South-Central: 

Kentucky 

Tennessee 

Alabama 

Mississippi... __. 

West South-Central: 

Arkansas 

Louisiana. 

Oklahoma 

Texas 

Mountain: 

Montana 

Idaho 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah... 

Nevada _ 

Pacific: 

Washington .. 

Oregon 

California 



Number of trees of bearing age — 



Eleventh 
Census, 
1890 



1,607 
19, 057 

1,966 
87,004 
11,816 
88,655 

1, 014, 110 
4, 413, 568 
1, 146, 342 

1, 882, 191 
953,980 
783, 910 

1, 919, 104 
387 

334 
82, 238 
1, 999, 474 



78 

144, 701 
4,876,311 

4, 521, 623 
6, 113, 287 
1,521 
1, 218, 219 

450, 440 
2, 133, 004 

711, 138 
2, 787, 546 

235,936 

1, 205, 866 

2, 347, 699 
1, 280, 842 

878, 569 

2, 769, 052 
317, 132 
206 
4, 486, 901 



13, 639 



Total 53,885, 597 



8,204 
23,081 
24, 954 
68,121 

3,996 

72, 701 
115,244 
2, 669, 843 



Twelfth 
Census, 
1900 



9,592 
48, 819 
4,993 
301, 405 
48, 063 
522, 726 

2, 522, 729 

2, 748, 607 

3, 521, 930 

6, 363, 127 
2, 925, 526 
2, 448, 013 
8, 104,415 

6,967 

1,626 
516, 145 

4, 557, 365 

2 

1,080 

1, 055, 959 

5, 098, 064 

2, 441, 650 
4, 017, 854 

149 

1,939, 113 

1, 695, 642 

2, 773, 788 

1, 136, 790 

7, 668, 639 
354, 208 

2, 884, 193 
2, 749, 203 
2, 690, 151 
1, 856, 748 

4, 062, 218 
758, 877 
a 5, 848, 808 
7, 248, 358 

1,670 
79, 757 
9 

319,998 
117,003 
67, 073 
409, 665 
9, 136 

226, 636 
281, 716 
7, 472, 393 



Thirteenth 
Census, 
1910 



5, 102 
57, 571 
5,492 
154, 592 
39, 342 
461, 711 

2, 457, 187 

1, 216, 476 

2, 383, 027 

3, 133, 368 
2, 130, 298 
2, 860, 120 
2, 907, 170 
4,163 

1,571 
1, 090, 749 
6,588,034 
90 

1,815 
1, 188, 373 
4, 394, 894 

1, 177, 402 
1, 497, 724 
330 

1, 585, 505 
1,424,582 
2, 661; 791 
1, 336, 142 

10,609,119 
290, 850 

2, 245, 402 
3, 163, 737 
3, 177, 331 
1, 726, 298 

6, 859, 962 
903, 352 
4, 783, 825 
9, 737, 827 

538 
73,080 
46 

793, 372 
136, 191 
51,415 
544,314 
6,329 

536, 875 
273, 162 
7,829, 011 



Fourteenth 
Census, 
1920 



99, 916, 598 



94, 506, 657 



5,666 
81,287 
2,915 
346, 260 
61, 125 
495, 750 

3, 038, 023 
1, 936, 632 
3, 563, 726 

2, 924, 177 
860, 024 
1,011,325 
2, 010, 022 
1,522 

890 
129,939 
2, 358, 925 
38 
109 
95, 629 
844, 498 

464, 514 

997, 086 
1,208 
1, 578, 253 
2,049,862 
1, 976, 756 

871, 976 
8, 655, 051 

206, 155 

1, 671, 044 
2, 349, 656 
1, 544, 700 
855, 158 

3, 342, 387 
408, 178 
2, 879, 945 
4, 461,717 

1,831 
178, 434 
19 

446, 943 
154, 968 
101, 855 
554, 202 
5,940 

649, 085 
412,936 
9, 057, 760 



Trees not of bearing 
age- 



Thirteenth 
Census, 
1910 



65, 646, 101 



3,320 
35, 213 

2,187 
162, 114 
30, 795 



2, 216, 907 
1, 363, 632 
2, 179, 386 

2, 092, 300 

1, 145, 479 
739, 358 

2, 991, 090 

4,148 

3,837 
283,308 
1,404,429 
604 
5,259 
263, 882 
620,709 

212, 117 
805,063 
1 

780,551 
1, 441, 188 

861, 042 

349, 790 
1, 531, 367 

156, 782 

1, 110, 744 
1, 190, 727 
838, 866 
724, 895 

2, 884, 927 
316, 132 
2, 574, 680 
2, 958, 813 

3,386 
212, 995 
419 
606, 001 
184, 466 
32,562 
651, 233 
5,049 

1,028,141 
508, 179 
4, 409, 562 



42, 266, 243 



1 Includes also nectarines, but the number of nectarine trees is so small as to be practically negligible. 
> Includes Indian Territory. 



It is likewise true that within a dis- 
trict which as a whole is well located 
for commercial peach growing there 
may be and usually are sites which 
are not adapted to this purpose, for 
reasons that are entirely local. This 
is especially apt to be the case in 



mountainous districts or wherever the 
topography is much broken and soil 
conditions are very variable. Espe- 
cially careful discrimination in the se- 
lection of sites for orchards is essen- 
tial in such districts. Figures 1 and 
2 show typical orchard sites in im- 
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porlnnt ppiicii-Ki'owiiiK districts in 
infill nraJuou* sections In widely st»pa- 
r;itcd parts of t lit; country. 

SITES WITH REFERENCE TO SOIL 

It is tiic din-cut opinion tli:it t lie 
pencil should l>e planted on sandy or 
some of the lighter types of soil. Kx- 
cellent resnits may follow the plant- 
ing of orchil rds on such soils, i>nt 
pciiclies do weil ill*) on a wide rangt 
of soil types, including even some of 
the moderately heavy ciny loams and 
days. Hut whatever the type, n soil 
mast i>e thoroughly weil drained. 

Teaches will not succeed on i rly 

drained soils. The heavy day types 
which are so hard and iaipervious that 
water does not percolate tiirougli tiicm 
readiiy are to he avoided. Moreover. 



ievels. Tor tiiis reason it is often 
colder at the lower elevations tiinn 
it Is at hifh points. This is what is 
meant hy " atmospiieric drainage." 
The occurrence of frost in iow places 
when there is none on elevated areas 
is thus explained. Tor t lie same rea- 
son poach lmds arc often winterkilled 
or the hiossoms are injured hy frost 
in the spring in low piaccs when uear- 
hy orchards on higher elevations arc 
injured much less, or even escape en- 
tirely. During the past few years the 
importance of selecting relatively 
high sites for peach orchards in order 
to avoid the effects of nnfavorahie 
temperatures has been emphatically 
demonstrated in many different parts 
of the country. There are, however, 
certain geuerai exceptions to the fore- 
going statement. Where nn orchard 




Fui. 1. -\ falrlv tvnlc.il iicncliorchairt site in ti>* All<«li<tny Moiliilatai (llstrtftt of 
West Virginia,' tliis Mng In Hi>rK»u County. In many Instances tl>e soil and oilier 
rou. Mil, .us In the viillcvs l».tw.«n llio rliljnw »ta not well suited for peaches, evtui 
though i In- rlil^es may be mluilinlily atlaplud to tliein 



tiie soil should he moderately fertile, 
due very rich in nitrogen is not de- 
sirahle as a general rule, since it may 
induce nn excessive growth of foliage, 

hut the impression that a i r, tu- 

fertiie soii is "good enough for 
peaches " is erroneous. 

Where alkali soils occur, they should 
be avoided. While tiie peach tree can 
he grown where there is a limited 
amount of tiie nikali salts, tiiey cause 
disaster If present in iarge quantities. 
It is safer, therefore, to avoid tliein 
as far as possible. 

SITES WITH REFERENCE TO ELEVATION 

Ceiieniiiy a site that is eievalcd 
considerably above the surrounding 
areas is to be preferred for a peach 
orchard. Cold nir settics to the iower 



that is well elevated above tiie sur- 
rounding country is exposed to low 
tempera Hires which are accompanied 
by severe winds, the fruit buds are 
sometimes injured, when in tiie or- 
chards at iower ieveis in tiie same lo- 
cality, where there is protection from 
tiie wind, no injury occurs. However, 
injury under these conditions is rather 
rare in comparison with that which 
ocenrs in orchards tiiat occupy rela- 
tively low sites. 

SITES WITH REFERENCE TO BODIES OF 
WATER 

When nu orchard iias a site adja- 
cent to a body of wnter of sufficient 
size and depth to imvo nn appreciable 
influence on the local cliinale, tiie im- 
portance of a relatively high elevation 
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largely disappears. I'eeanso water 
warms up In I ho spring more slowly 
than the afnionphura It nets. In effect, 
as n refrigerator, making the temper- 
iituro In Its immudiiito vicinity colder 
than at points somewhat distant from 
It. Vegetation within the zone of this 
influence advances more slowly in the 
spring than It does outside of that 
zone. The tendency Is for the blos- 
soming of poach trees within the zone 
to he delayed until after the season of 
spring frosts Is past. 

In the fall frosts are delayed. The 
water, having nhsorhed much boat 
during the summer, cools off In the 
fall more slowly than the atmosphere 
and tends to keep the temperature 
within Its zone of intluence warmer 
than It would otherwise he. 

For these reasons peaches are grown 
with marked success in the portions of 



chard purposes to one that Is level, as 
one with a .slope will usually have 
better soli and atmospheric drainage 
than a level area; hut one slope may 
he as good as another. 

An orchard that occupies n site 
which slopes away from the prevail- 
ing wind may he afforded a certain 
amount of protection t herefrom, and 
in some regions there are well-mark''d 
toll difference* on this different slopes 
of the ridges. These differences may 
he such as to make one slope better 
adapted to peach growing than an- 
other. 

The slope factor, however, is largely 
one of degree. I'each trees on n sitvi 
having a very steep southern slope 
will usually blossom and the fruit will 
ripen somewhat earlier than on a cor- 
responding northern slope, lint where 
the differences in slope are only nmd- 




fc'ia 2. — A fairly ivplcal | amah-growing sort Ion. Ill u foothill district III California, this 
hi'luif In l'luccr (Jointly. Though the surface Is much broken, these orchards are all 
Irilsaicd 



New York and the Province of On- 
tario that border Lake Ontario, in 
Ohio along Lake Krie, In southwestern 
Michigan on Lake Michigan, and in 
some other districts adjacent to large 
bodies of water. The Intluence of 
such bodies of water usually does not 
extend back from the shore more 
than a few miles, though the .slope of 
the land with relation to the water de- 
termines largely the extent of the area 
affected. 

SITES WITH REFERENCE TO SLOPE 

The slope or exposure of a site lias 
reference to the point of the compass 
toward which t lie land Inclines. Mo 
one slope Is preferable under all con- 
ditions and in all regions. A site hav- 
ing a moderate slope in some direction 
probably Is to lie preferred for or- 



erare their relative influence on the 
time of blossoming and ripening Is 
not very marked. Whether early or 
late blossoming is desirable Is largely 
n local mutter and depends primarily 
on the relative dates of blossoming 
and the usual occurrence of spring 
frosts In any locality or on any site. 

TEMPERATURE A LIMITING FACTOR 

Aside from economic factors, tem- 
perature probably is the most decisive 
limiting factor In the distribution of 
commercial peach growing. Usually 
tin- fruit bud* are the llrst to suffer 
Injury. No absolute minimum tem- 
perature which the poach Is able lo 
withstand without Injury can lie given. 
The condition of the buds with regard 
lo their strength, vitality, and purfe^t 
dormancy, the duration of the critical 
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temperature, the climatic conditions 
following the cold period, perhaps the 
amount of moisture in the air during 
the period, and other factors — all have 
an influence. 

In many peach districts, however, 
the growers are always apprehensive 
of injury, even with buds in good con- 
dition and all other factors favorable, 
whenever the temperature reaches 10° 
to 20° F. below zero, though buds of 
many varieties often withstand tem- 
peratures considerably lower than this 
when all other conditions are favor- 
able. 

Where severe spring frosts occur 
from year to year during the blossom- 
ing period it is not practicable to pro- 
duce peaches on a commercial basis. 
Similarly, regions in which protracted 
warm periods occur from time to time 
during the winter have usually proved 
to be uncertain for peaches. The trees 
become more or less active during the 
warm periods ; the buds start enough 
to become tender and are injured 
later even by temperatures which may 
not be unseasonable for the latitude. 
For this reason winter and spring in- 
jury is sometimes experienced in mid- 
dle and southern latitudes when 
peaches in the northern districts es- 
cape. 

Orchard heaters offer a measure of 
relief under some conditions in dis- 
tricts subject to unseasonable spring 
frosts, but such districts are, never- 
theless, seriously handicapped in com- 
parison with those where disastrous 
frosts rarely occur. 

PROPAGATION OF PEACH TREES 

The average peach grower is not 
concerned directly with the propaga- 
tion of trees. It is generally more ad- 
vantageous for him to purchase them 
from one who makes the growing of 
trees his special business than to grow 
them himself. However, the general 
features of propagation should be un- 
derstood by those engaged in peach 
growing. They are, therefore, briefly 
outlined in the present connection. 

The site selected for a peach nur- 
sery should be one that is well 
drained and where the soil is pref- 
erably rather light, though not neces- 
sarily sandy. It is important, also 
that the soil should be rather rich, 
in order to insure as far as possible 
a satisfactory growth of the trees. 

The details of propagating the 
peach begin with the pits or seeds 



from which the stocks are grown, and 
on which the different varieties are 
budded. The pits are obtained by 
nurserymen from many different 
sources. They are handled in dif- 
ferent ways, depending quite largely 
upon climatic conditions, the extent of 
the business, and other factors. 

In the middle latitudes, where prob- 
ably the largest peach nurseries are 
located, the pits are generally planted 
in the fall in rows 3 to 4 feet apart 
where the trees are to be grown. In 
the North the pits are sometimes 
stratified or bedded in the fall in 
moist sand, where they are under 
some degree of control, and the plant- 
ing is delayed until spring. In either 
case the action of the moisture and 
freezing temperatures results in the 
cracking of the " stones." If the pits 
have been stratified, the kernels are 
usually sifted from the stones and 
sand before planting. They are then 
handled in essentially the same man- 
ner as pits that are planted in the 
fall. 

In very mild climates, where there 
is little action from frosts or freezes, 
it is probably quite important to pre- 
vent the pits from ever becoming dry. 
If they are not planted as soon as 
they are removed from the flesh of 
the fruit, they should be held in such 
a manner as to prevent the loss of 
much moisture. Otherwise, a very 
slow and irregular germination would 
follow. However, pits that have be- 
come dry will frequently germinate 
fairly well without freezing, provided 
they are soaked in water for a suffi- 
ciently long time before being planted. 

The usual method of propagation is 
by budding, 1 and the seedlings should 
be large enough to bud by midsummer 
in their first season's growth. This is 
done largely during July and August, 
extending sometimes into September. 
The buds put in during these months 
should " take," that is, become at- 
tached to the stock, within a com- 
paratively few days if the operation 
is successful ; then they should re- 
main dormant until the following 
spring. After the buds " take," it is 
a common practice to " lop over " the 
tops of the seedling stocks by cutting 
them nearly off just above the point 
where the bud was inserted. Subse- 
quently the tops are entirely removed, 
or the tops may be left until the fol- 
lowing spring and then removed with- 
out being previously lopped over. 



1 The operation of budding is fully described In Farmers' Bulletin 157, entitled " The 
Propagation o£ Plants," a copy of which wil. 1 be forwarded without cost on application to 
the Secretary of Agriculture. 
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The trees are ready to be planted 
permanently in the orchard after 
they have made one season's growth 
in the nursery. These are known as 
" 1-year-olds," and they comprise the 
great bulk of the trees that are deliv- 
ered by nurserymen for fall and 
spring planting. 

A limited amount of budding is done 
by some nurserymen in June. Buds 
inserted as early in the season as this 
are expected to start into growth with 
but little delay instead of remaining 
dormant until the next spring, as is 
the case with the buds that are put 
in later in the summer. The trees so 
grown are termed " June buds " and 
are ready for permanent planting the 
following fall. While some growers 
plant this grade of tree with a high 
degree of success, the majority pre- 
fer 1-year-old trees, as already stated. 
Trees older than one year should not 
be planted unless in very exceptional 
instances. 

In California the stocks which are 
budded during the summer are some- 
times used the following fall and 
spring for planting orchards. This 
practice is commonly referred to as 
" dormant-bud " planting. 

REGIONS FROM WHICH TO OBTAIN TREES 

The section of the country from 
which trees are obtained is unimpor- 
tant so long as the trees are well 
grown, healthy, and typical of the de- 
sired varieties. The growing of good 
trees depends upon favorable condi- 
tions and proper management in the 
nursery, and these factors are not pe- 
culiar to any particular section. 

The inherent qualities of a variety 
do not change when the trees are 
grown in different sections of the 
country. If the variety is hardy, it 
will continue to be so ; if it is suscepti- 
ble to some disease, it is not made less 
so by growing the tree during its nurs- 
ery period in some particular region. 

For economy in transportation trees 
should be purchased as near the 
place where they are to be planted as 
practicable. Moreover, trees shipped 
long distances sometimes suffer in- 
jury if they are not properly packed 
or if they pass through severe ex- 
tremes of temperature while in transit. 
Other things being equal, the nearer 
the nursery the shorter the period 
during which the trees are out of the 
ground. On the other hand, differ- 
ences in the price of trees of the 
same grade offered by different nur- 
serymen, the desire to secure trees of 
some special varieties, or some other 



reason may make it preferable to 
purchase elsewhere than at the nearest 
nursery. 

TREES FOR PLANTING 

As a rule, only thrifty, well-grown, 
well-rooted, 1-year-old or " June-bud- 
ded " trees free from injurious insect 
pests and fungous diseases should be 
planted. Thrifty, well-grown trees 
are not necessarily the largest trees 
which can be found in a nursery. 
Medium-sized trees are probably fully 
as desirable for planting as the larger 
ones, but the smaller grades in some 
cases may be made up of trees that 
are stunted and weak from some 
cause or other. Not infrequently they 
have poor root systems. The smaller 
trees can usually be bought at a 
lower price than the medium-sized 
and large ones, but they may prove 
costly in the end, especially if they are 
lacking in vitality and make a poor 
growth after being planted. 

Peach trees are commonly graded 
according to their height. In prop- 
erly grown trees, however, there is a 
pretty definite relation between the 
height and the size of the trunk or 
" caliper " of the tree. The diameter 
of the stem is sometimes used as the 
basis for grading nursery stock. The 
grades, according to height, are des- 
ignated as " 3 to 4 foot," " 4 to 5 foot," 
"5 to 7 foot " trees, etc. Figure 3 
shows four trees of each of three dif- 
ferent sizes or grades. The relative 
size and height are apparent. The 
heaviest grade (C) is composed of 
larger, more heavily branched trees 
than the smaller ones ; but they are 
more bulky and heavier to handle, 
and it is a question whether they will 
develop into any better trees ulti- 
mately than the nier'ium-sized grade. 
The smallest grade (A) is composed 
of fairly good trees, but some of them 
may be lacking in vitality. Some- 
times, for the sake of reducing the 
first cost, a grower buys even smaller 
trees than the 3 to 4 foot grade, but 
in most cases this proves to be false 
economy. A few cents per tree of ad- 
ditional cost means comparatively lit- 
tle in the initial expense of starting 
an orchard, but it may mean a vast 
sum later in the life of the orchard 
in the better development of good, 
vigorous trees. 

Before planting an orchard, every 
prospective peach grower who has im- 
portant interests at stake should form 
an accurate conception of what con- 
stitutes good nursery trees in every 
respect; he should thoroughly famil- 
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larlzo himself with t lit- appearance of 
the insects and diseases that nre likely 
to bo (llssemlnnted on nursery Stock ; 
mid he should give particular inten- 
tion to the character of the roots and 
their freedom from sueii tronhles ns 
crown-full and aphis Injury. 

TIME OF PLANTING 

In general, in northern latitudes, or 
wherever the winters are rather sc- 



plnnting should be delayed until thor- 
oughly weii and naturally ripened 
trees 'eiin he obtained, hut it should 
i>e done before the advent of really 
cold weather. Fall-planted trees should 
reestablish some root action In their 
new positions before winter sets in. 
The danger of winter Injury is thus 
reduced. But in some of the milder 
portions of the country, where the 
soil seldom freezes deep mid rarely 
remains frozen for more than a few 




I'm. *.- 



Nursery stork, ttiowli* dlfferant crudes or sizes of lyonr-old peach trees: 
.t, 3 to I Tool grade; 4 to S foot grad*; V, o lo ■ foot grade 



vere, planting In the spring as early 
ns tiio soli can bo worked to advan- 
tage and after the danger of hard 
freezes Is past is to be advised. Cut 
in middle and southern latitudes and 
In regions generally where the winters 
nre mild and where the fall season Is 
favorable for working the soli until 
late, the planting of trees in the fall 
Is generally successful and by many 
is preferred to spring planting. The 

55231 °— 25 2 



davs at a time, peach trees are com- 
monly planted nt almost any time (lur- 
ing the winter. 

In many parts of California, after 
the tlrst rains have moistened the soil, 
usually early In January, the planting 
may be done to advantnge, though 
some, soils may be too cold and un- 
congenial at tiiat time. In such cases 
planting is usually deferred until early 
spring, though there is then some 
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danger of tlie trots starling Into 
growth before the soil reaches n suit- 
able condition to be properly handled. 

HANDLING THE TREES WHEN RECEIVED 
FROM THE NURSERY 

When received from the nursery the 
trees should be unpacked Immediately. 
Kvery possible precaution should be 
taken to prevent the roots from be- 
coming dry. Vnless the trees can i>o 
planted Immediately, they should he 
heeled In, In a thoroughly well-drained 
place, where the soil Is mellow and 
deep. A trench sntliciently wide and 
deep to receive the roots Is made: then 



Is practically Impossible to work the 
soil among the roots sufficiently well 
to prevent them from drying to a seri- 
ous extent. 

Sometimes it. is necessary to leave 
the trees heeled in over winter. It 
Is then well to place them in a posi- 
tion which is nearly horizontal, so 
that the entire portion of the trunks 
below the branches can be readily cov- 
ered with soil for the purpose of pro- 
tection. Such protection is of particu- 
lar importance in the colder i>eaeh- 
growiug districts. The soil should be 
made rather firm about the trunks and 
roots, so that harbors for mice will be 
reduced to a minimum. 




the trees are placed In it in the man- 
ner shown in Figure 4. In covering, 
the soil should he worked among the 
roots of the trees sntliciently to till 
all the spaces between them. This 
will fully exclude the air; otherwise, 
there Is danger of the roots drying 
unduly. If n large number of trees 
are to be heeled in at the same place, 
it will usually be found convenient to' 
place them In closely adjacent rows. 
When this is done, the trees in one 
row, for convenience, may be covered 
with the soil which is removed in 
oiK'iiing the next adjacent trench. 

Trees that are tied in bundles when 
received must be separated before be- 
ing heeled in. If this is not done, it 



PREPARATION OF THE LAND 

The ideal preparation of the soil for 
peach trees consists of deep plowing 
and thorough pulverizing with tiie 
harrow or cultivator, though a cer- 
tain amount of variation from this 
Ideal may not result disastrously. 
For example, where newly cleared 
land Is to he devoted to i>euches, It is 
practicable to remove the stumps from 
a narrow strip along tin! line of each 
row of trees, thus making possible a 
thorough preparation of the strip be- 
fore tlie trees are planted and ikt- 
mitting thorough tillage throughout 
the following season. Kach season 
thereafter the cleared strip should be 
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widened and the cultivation extended. 
By the time the trees come into bear- 
ing, the stumps should be pretty well 
cleared from the entire area. 

Newly broken sod land can not be as 
readily fitted for the planting of trees 
as land that has been plowed long 
enough for the sod to become well 
rotted. 

PLANTING THE TREES 

Peach trees are planted at various 
distances apart, the topography of the 
land, the fertility of the soil, the 
varietal characteristics of the trees, 
and the preferences and conceptions of 
individual growers all being factors to 
be considered. Common planting dis- 
tances are 18 by 18 feet, 18 by 20 feet, 
or 20 by 20 feet, requiring, respec- 
tively, 134, 121, and 108 trees per acre. 
Closer planting is sometimes practiced, 
but it is rarely advisable, and under 
some conditions 25 by 25 feet probably 
does not allow the trees more space 
than they need. The trees are usually 
planted in squares, as the above dis- 
tances suggest, but the triangular sys- 
tem or some of its modifications is oc- 
casionally used. 

Every reasonable care should be ob- 
served to plant the trees in straight 
rows and in perfect alignment in both 
directions. Trees so placed look bet- 
ter and can be cultivated better and 
more conveniently than where the 
rows are crooked and irregular. 

Before digging the holes for the 
trees, some growers plow one or two 
deep furrows along the line which 
marks each row, thus greatly reducing 
the amount of digging that must be 
done with a spade at the points where 
the trees are to stand. The holes 
should be broad enough to admit the 
roots without bending or crowding 
them from their natural positions, and 
deep enough, to allow the trees to be 
planted an inch or two deeper than 
they were in the nursery. 

The use of dynamite in preparing 
the holes where trees are to be planted 
has been extensively advocated, but if 
a soil is well suited to peach growing, 
it is a question whether dynamiting 
will improve it materially. If the soil 
is not adapted to peaches, it is a ques : 
tion whether dynamiting can accom- 
plish any permanent good. Moreover, 
under some soil conditions positive 
harm may result. 

In some sections a thin stratum of 
hardpan or other impervious material 
occurs below the topsoil, while the sub- 
soil beneath the impervious stratum is 
well suited to peach growing. Un- 



doubtedly the use of dynamite as a 
means of breaking up such strata is 
entirely practicable and effective when 
it is properly applied. 

In preparing a tree for planting, all 
portions of the roots which have been 
mutilated in digging the trees or in- 
jured by any other means should be 
trimmed off, and long slender roots, 
if they occur, are usually cut off to 
correspond with the length of the gen- 
eral root system. 

Unless a tree is rather large, the 
branches should all be removed, leav- 
ing only a single unbranched stem, as 
shown in Figure 5, A. This stem 
should be headed back to correspond 
with the height at which it is desired 
to form the head of the tree. The 
common extremes as to height of top 
preferred by different growers range 
from about 12 to 18 inches up to 24 or 
30 inches. 

But if the larger grades are plant- 
ed — those, for instance, which are 6 
feet or more in height — it is usually 
safer not to trim to a single un- 
branched stem. There might, then, 
not remain enough buds which would 
give rise to branches properly placed 
to make a good symmetrical head. It 
is therefore wise to select from three 
to five branches that are well distrib- 
uted about the main stem, from which 
to develop the head. The limbs thus 
selected for the foundation of the top 
should be headed back to mere stubs, 
as shown in Figure 5, B, but on each 
stub there must be left at least one 
well-developed bud to insure a start- 
ing point for the growth of the branch. 
With small and medium-sized grades 
there is little danger that an abundant 
growth of desirable character will not 
develop from the main stem. 

Danger that the roots may become 
too dry after they are trimmed and 
before the trees are planted can be 
largely eliminated by dipping the 
roots in a puddle of clay of such con- 
sistency that a thin layer of mud will 
adhere to them when they are dipped 
into it. Such a coating of mud will 
afford considerable protection against 
undue drying out from exposure to 
sun and wind. 

In filling the hole after a tree has 
been put in position and properly 
aligned, only finely pulverized soil 
should be used. Much care should be 
taken to work the soil in closely about 
the roots. This may be done to some 
extent with the fingers. Moving the 
tree up and down very slightly after 
the first few shovelfuls of soil have 
been placed in the hole will also help 
materially to settle it among the roots. 
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As the filling jirogrossos, tlio soil 
should Ik; firmly tAiupori about the 
roots either with die foot or with 
some sort of n plunger. The soil around 
the tree should he left about even 
with the general lovei of tiie surround- 
ing sui-rare. 

TILLAGE 

TtUago refers to the working of tiie 
soii after the trees art plsinlod. Tim 



(-) Tillage may save moisture (/) hy In- 
cmislnK the water-lioldliig cnpnolly 
of the soil ; (;/) hy checking evapo- 
ration. 

(I!) Tillage m:iy niigmont chemical nellvl- 
tlcs (hi hy Hiding In setting free 
plant food; (() by promoting nltrl- 
floitloii; (j) hy hastening 1li<> do- 
coinpcislilon of organic mm tor; 
Ik) by cxiendlug those agencies 
Ih. f, nnd J) to grenlor depths of 
tin- soil. 

If the tiling* is snllioient to main- 
tain the physical ( dilion of the soii 




Flu. 5. — lVach trees trlimncd ready to plant : A. t to toot grade; K. "> to 7 foot grade 



objects of tillage have been compre- 
hensively summarized as foliows : * 

(1) Tillage Improves the physical condi- 
tion or structure of the lnnd («) 
hy fining or coinmlniulng the soil 
nnd thereby presenting a groalcr 
fowling sulfate to Ihe mots; (li) 
by Increasing Hie depth "f the soil 
and thereby giving a (.'renter for- 
aging and root-hold urea to the 
plant ; (c) hy warming and drying 
the soil In the spring: (</l hy re- 
ducing tho extremes of tompern- 
t((re and moisture; and (c) hy 
supplying air 10 Ihe roots. 



and to conserve the soil moisture ade- 
quately, the other objects aiso prob- 
nbiy will be realized. An orchard 
should bo tilled, if at till, for the sake 
of the trees and their product. If 
without tiiingc tiie proper soil con- 
ditions exist to an extent which is 
adequate for the needs of the trees 
and the production of good crops, then 
perhaps nothing is to be gained by 
tillage. 



s Bn,ll«y, 1- 11. The Principle of Fruit CS rowing, p. "0. ?<<.■«• York and London, 1016. 
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With reference to peach orchard*, 
there Is coin pnrn lively little difference 
of opinion hi regard to tillage. The 
convict ion of the best growers in prac- 
tically all peach-producing sections is 
that thorough tillage is essential to 
the continued successful maintenance 
of a peach orchard. 

To one grower "thorough tillage" 
may mean plowing the orchard In the 
spring and harrowing It once or twice 
later in the season: to another, who 
has a very high estimate of tillage as 
n means of preventing the evaporation 
of moisture from the soil. It may mean 
going over the orchard with some. 



the rows, where the trees have been 
planted the usual distances apart, U 
rapidly becoming Tilled with small 
rootlets and root hairs through which 
moisture and plant food In solution 
are taken up. The root development 
of peach trees, indicating the position 
of the roots with regard to tillage and 
the application of fertilizers, Is sug- 
gested In Figure ti. 

Under normal or standard condi- 
tions in most peach-growlug districts 
the advice applies generally, to begin 
the tillage in the spring as soon as 
the soil is in suitable condition to 
work, lint in the case of bearing (.!•- 




tillage Implement fO or 2f> times dur- 
ing a dry season. 

Generally speaking, a peach orchard 
should be tilled throughout Its entire 
life, beginning with the first season 
after the trees are planted. If for the 
sake of economy or for other roajou* 
It Is Impracticable to work the entire 
area between the trees, it Is usually 
feasible to confine the tillage for the 
first year or two to a narrow strip 
along each row. lint the width of the 
tilled strip should be extended each 
season, and by the third year the en- 
tire surface should receive attention, 
liy that time the roots of the trees 
extend beyond the spread of the 
branches.and the entire space between 



chard* some of the most experienced 
growers wait until nfter the fruit has 
set before they begin, In the belief 
that earlier tillage may lutlnenco ad- 
versely the setting of the fruit. The 
presence of a cover crop, its character, 
and the needs of the soil with refer- 
ence thereto are other factors that 
may influence the date of beginning 
of tillage. The handling of cover 
crops is discussed on another page. 

If the soil is hard or If there Is a 
cover crop that has made considerable 
growth, It will be necessary to turn 
the soil with a plow and follow with 
it harrow, cultivator, or such other 
tillage Implement as best suits the 
needs of Individual orchards. If the 
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soil Is light, pbiwlug In tin 1 spring can 
.•ioiiicliiues hu omitted, as some type of 
culllviitor will lie found adequate In 
pulverize thoroughly llii' soil to n mi in- 
dent depth. The giii-fac* should be 
kept ii* nearly level as possible. For 
instance, if I lie soil is plowed toward 
the trees .'it one time, it should he 
turned away from them at a later 
plowing. 

Frequent tillage to maintain a dust 
mulch :! or 4 inches- deep as a means 
of con*(ii'vliiK soil moisture has long 
heen emphasized. In extensive studies 
of moisture requirements and coiiscr- 
vatioii earried on by the Otlice of Dry- 
Land Agriculture of the Bureau of 
Plant Industry It has heen shown that 
loss of soil moisture through evapo- 
ration from the surface as a result of 
capillary action, except where Hue 



season will have heen largely made, 
frill! hmls fur the next season's crop 
will have bugun to form, the fruit of 
the midseasoii varieties will have com- 
pleted a large proportion of its 
growth, and the later varieties will 
finish their development during a pe- 
riod when less moisture Is required 
for the various functions of the tree 
than earlier In tin 1 season. \Vlit»r.; 
cover crops or greeii nianiire crops are 
desired, they should he sowed, in 
many cases, hy this time. 

As the trees hecome large, some of 
the extension types of tillage imple- 
ments are advantageous, as they make 
possible the working of the soil under 
the branch** without unduly crowding 
the team into the trees. In one of the 
large mountain peach orchards In 
West Virginia, whwro the broken topog- 




ram 



7. — An cflldrnt oiilflt for lli« llllasie »f orchards whar* Hie ln|iiigru|iliy Is liiucti 
tinikun anil ltiv ilrafl Is heavy 



supply Is constnntly replenished, as 
by a water table within a few feet 
of the surface, is very small com- 
pared with the loss through (In- 
growth of weeds, Besides, every 
grower is familiar with the difficulties 
encountered in "welting up" a dry 
powder. A dust mulch presents simi- 
lar dillicultics with respect to absorb- 
ing the rainfall. The best tillage for 
converting soil moisture is that which 
controls weeds, maintain* the soil sur- 
face in a line lumpy or granular con- 
dition so that rains are readily ab- 
sorbed, and sutiiclenlly stimulates tiie 
activities In the soil that render plant 
foods available. 

Tillage operations arc usually con- 
tinued until midseasoii — the last of 
.Inly or the first of August. Ity that 
time tins growth of the trees for Hi ft 



rapliy of t lie land requires strong 
motive power for cfiieient work, the 
out tit shown in Figure 7 has proved 
especially well adapted. The team of 
leaders Is driven by a "jerk line," 
the driver riding Hie near pole horse. 
The man who rides t lie harrow not 
only serves the useful purpose of 
weighting it down, so that it will cut 
deep, but he also guides the harrow 
past the trees by properly adjusting 
the positions of Its two sections. In 
this way the trees are randy injured, 
and yet the harrow can be run very 
dose to them. However, in tills par- 
ticular orchard the use of the harrow 
is usually preceded by two or three 
bouts with a light l liorse plow along 
each row of trees. 

Tli<! homemade lcveler shown in 
Figure S Is also a very useful tillage 
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implement in some orchard districts. 
Though of special importance in some 
of the irrigated districts for leveling 
the irrigation furrows, it is effective 
in crushing clods and in smoothing the 
surface of the soil. It consists of two 
sidepieces of 2-inch plank, 12 or 14 
feet long and 6 to 8 inches wide. The 
crosspieces are 7 or 8 feet wide. The 
lower edges of the crosspieces where 
they come in contact with the ground 
are protected with strips of iron or 
steel to prevent undue wearing and 
also to give increased efficiency. 

MAINTAINING THE FERTILITY OF THE 
SOIL 

Good tillage and the maintenance of 
an ample supply of humus or decaying 
vegetable matter in the soil will do 
much to keep it in a sufficiently pro- 
ductive condition for peach growing. 
But continuous tillage of the soil tends 
to deplete its content of humus unless 
it is renewed from time to time. 



The plants commonly used for cover- 
crop purposes fall into two groups — 
leguminous (or nitrogen-gathering) 
and nonleguminous. The former group 
comprises red clover, crimson clover, 
bur clover, field peas, vetch, cowpeas, 
and others ; the nonleguminous group 
consists of rye, oats, buckwheat, mil- 
let, rape, turnips, and various others. 
Sometimes the growth of weeds or 
other more or less spontaneous growth 
is encouraged after the seasonal cul- 
tivation is ended, as a means of ob- 
taining a cheap supply of vegetable 
matter for the soil. 

Red clover is more commonly used 
in apple orchards than in peach or- 
chards, and especially when it is in- 
tended to omit tillage for a season. 
Vetch is apparently being used more 
and more as an orchard cover crop in 
the northern fruit districts. Crimson 
clover is especially satisfactory in 
some of the light soils in New Jersey 
and Delaware in seasons when there 



Fig. 8. — A leveler used in some sections for filling irrigation furrows, making the surface 
of the soil smooth, and pulverizing the clods 



USE OF COVER CROPS 

Where stable or barnyard manure 
is abundant there is probably no more 
satisfactory way of supplying humus to 
the soil than by a liberal use of it. 
Manure is seldom obtainable, however, 
in sufficient quantity to meet any far- 
reaching needs. In its absence the 
use of cover or green-manure crops 
is to be advised. 

The ways in which a cover crop may 
contribute to the welfare of the or- 
chard have been enumerated as fol- 
lows : 8 

(1) It protects the land and directly im- 

proves its physical condition ; pre- 
vents hard soils from cementing 
or puddling ; holds the rains and 
snows until they have time to soak 
away into the land ; dries out the 
soil in spring, making early tillage 
possible ; prevents washing in win- 
ter ; and sometimes serves as a 
protection from frost. 

(2) It improves the chemical condition 

of the soil ; catches and holds some 
of the leaching nitrates ; adds hu- 
mus to the soil ; renders plant 
foods available ; appropriates ni- 
trogen, if it is a leguminous crop. 



is a good supply of moisture in the 
soil at the time of seeding. Cowpeas 
are very widely used for this purpose 
in middle and southern latitudes. 

Probably rye is the most widely 
used nonleguminous plant. It can be 
sowed late in the season, and it lives 
over winter and starts into growth 
early the next spring. All of these 
points are important considerations in 
many instances. But oats in combina- 
tion with vetch have been especially 
satisfactory in some cases, and Ger- 
man millet has been shown to be 
almost an ideal nonleguminous cover 
crop under some of the conditions that 
prevail in Nebraska. 4 

In starting the cover crop, the usual 
practice is to sow the seed when the 
orchard is given its last cultivation 
for the season, usually in July or 
early in August, though the exact time 
is regulated by conditions. Sometimes 
cowpeas are planted in drills in June 
and tillage continued with a small 
cultivator. Where rye is used, it is 



'Bailey, L. H. Op. cit., pp. 113-114. 

* Emerson, R. A. Cover crops for young orchards. Nebr. Agr. Exp. Sta. Bui. 92, 9d p., 
12 fig., 1906. 
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commonly put in toward the close of 
the growing season. 5 

When a cover crop is used in a 
peach orchard it should be plowed un- 
der as early in the spring as practica- 
ble, unless the growth that is on the 
ground can be worked into the soil 
effectively and more conveniently by 
the use of a disk or cutaway harrow. 
However, if there is an abundance of 
moisture in the soil, the turning under 
of the cover crop is delayed in many 
cases until after it has made consid- 
erable growth in the spring, in order 
to obtain as large a quantity of vege- 
table matter to be worked into the 
soil as is possible. 

The use of cover crops is sometimes 
limited in particular seasons by lack 
of moisture. If there is a protracted 
drought at the time the seed should 
be put in and the trees are suffering 
therefrom, it might do more harm 
than good to make a further demand 
upon the moisture in the soil by sow- 
.ing a cover crop, even though the soil 
may be known to lack humus. 

In certain districts of generally low 
precipitation in which peaches are be- 
ing grown successfully, continuous 
clean tillage, with the return of prac- 
tically no vegetable matter to the soil, 
is bringing the ground into poor physi- 
cal condition. Stable manure as a 
source of humus is not to be had in 
sufficient quantity to be of any real 
value, and the limited moisture sup- 
ply is not sufficient to maintain the 
peach trees and grow a cover crop at 
the same time. This situation as it 
exists in some districts presents seri- 
ous problems. The growers are begin- 
ning to realize its import. 

Likewise in some irrigated districts 
where the water supply is limited, the 
need of a cover crop may have to be 
disregarded, either habitually or in 
seasons of unusual water shortage, be- 
cause there is not enough moisture to 
meet the demands of both the trees 
and the cover crop. 

Aside from maintaining the fertility 
of the soil, cover crops may have im- 
portant functions in other respects. 
Where the soil is subject to washing, 
a cover crop which survives the win- 
ter will often prevent or materially 
lessen the washing that would other- 
wise occur. 

If good tillage and the wise use of 
cover crops fail to produce the best 



results in a peach orchard that is well 
situated, the use of commercial fer- 
tilizers may then logically receive con- 
sideration as a last resort 

USE OF FERTILIZERS 

There is no " best " fertilizer for 
peaches, and no particular fertilizer 
can be recommended. A fertilizer 
which is economical to use and which 
gives maximum results in a particular 
orchard might be without appreciable 
effect in another orchard. 

In maintaining soils in a highly pro- 
ductive condition it is important to 
learn what factors are limiting the 
performance of the orchard. The lim- 
iting factor may be an insufficient sup- 
ply of some kind of plant food, im- 
proper physical condition of the soil 
due to a lack of humus or poor drain- 
age, or it may be something else. The 
real problem is to determine what the 
trouble is and then apply the proper 
remedy, if it is known. 

Fertilizers are often largely without 
appreciable effect if they are applied 
to soils that are in poor physical con- 
dition, as when they are greatly lack- 
ing in humus. For this reason atten- 
tion should be given to the use of fer- 
tilizers only after the possibilities of 
tillage and the maintenance of the 
soil in good physical condition have 
been exhausted. 

It follows that a complete fertilizer 
may give excellent results. But if 
there is an insufficient supply of only 
one plant food, then it may be as- 
sumed that the response from the fer- 
tilizer is due to the presence in it of 
that plant food of which there was an 
insufficient supply in the soil and that 
the other plant foods in the fertilizer 
were without any real value to the 
crop or trees. Obviously under such 
conditions a complete fertilizer would 
not be economical. 

The wiser plan is to carry on a few 
experiments with a view to determin- 
ing local needs. A representative por- 
tion of the orchard may be selected. 
To a few trees — perhaps 5 or 6 — nitro- 
gen may be applied ; to other trees, 
potash ; and to still others, phosphoric 
acid. Different combinations of these 
plant foods, including one which has 
all of them, thus making a complete 
fertilizer, may be applied to other 
groups of trees. 



5 The amount of seed of the various; cover crops commonly sown per acre is as follows: 
Red clover, 10 to 15 pounds ; crimson clover, 12 to 16 pounds ; bur clover, 20 pounds ; 
field peas, 1% to 2 bushels; vetch, 1 bushel (60 pounds) ; cowpeas. 1 to 2 bushels; rye, 
1% to 2 bushels; oats, 2 to 2y 2 bushels; buckwheat, one-half to 1 bushel; millet, 1 to 
IY2 bushels; rape, 3 pounds; turnips, 3 pounds. 
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If a detailed record is made of the 
different applications and each group 
of trees treated the same way each 
season for several successive years, 
gradually the results of the different 
fertilizer treatments will become ap- 
parent in the behavior of the trees, 
their growth and vigor, the produc- 
tiveness and regularity of the crops, 
the quality of the fruit, and in other 
ways. From such results the grower 
who has carefully studied the condi- 
tions should be able to decide upon a 
rational basis for the use of fertilizers 
in his own orchard. 

IRRIGATION 

Most of the peaches produced in the 
Intermountain States and west of the 
Rocky Mountains are grown under ir- 
rigation. It is not feasible, however, 
to discuss the details of irrigation in 
this bulletin. Attention is called to 
Farmers' Bulletin 882, entitled "Irri- 
gation of Orchards," which will be 
forwarded without cost by the Office 
of Information, United States Depart- 
ment of Agriculture. 

PRUNING 

As a general proposition the most 
successful fruit growers habitually 
prune their trees, and in doing it they 
usually follow more or less closely 
some plan or system, even though they 
may have no clear-cut conception of 
just what their plan involves. 

The principal objects sought in 
pruning may be summarized as fol- 
lows : 

(1) To modify the vigor of the tree. 

(2) To keep the tree shapely and with- 

in bounds. 

(3) To make the tree more stocky. 

(4) To open the tree top to admit air 

and sunshine. 

(5) To reduce the struggle for existence 

in the tree top. 

(6) To remove dead or interfering 

branches. 

(7) To renew the vigor of the tree. 

(8) To aid in stimulating the develop- 

ment of fruit buds. 
(0) To secure good distribution of fruit 
buds throughout the tree. 

(10) To thin the fruit. 

(11) To induce uniformity in the ripen- 

ing of the fruit. 

(12) To make thorough spraying possible. 

(13) To facilitate the harvesting of the 

fruit. 

The pruning which a tree receives 
during the iirst two or three years 
after it is planted has much to do with 
its future. Mistakes in forming the 
head or the results of neglect during 
the early years in the life of a tree 
are practically irreparable. On the 
other hand, if the tree is well formed 



and properly pruned during its first 
years, the foundation for a good tree 
is established ; subsequent errors in 
pruning, if they occur, may admit of 
correction without permanent harm to 
the tree. 

In general, the proper time to prune 
peach trees is during the dormant 
period, preferably in late winter or 
early spring, just before growth starts, 
except in regions where bleeding from 
wounds is likely to occur. In such 
regions it should probably be done in 
early winter. But conditions and the 
object of the pruning must be consid- 
ered in each case. If the pruning 
operations are very extensive, it may 
be necessary to prune throughout the 
winter whenever the weather is suit- 
able for men to work in the orchard. 
If the fruit buds are endangered dur- 
ing the winter by adverse tempera- 
tures, it may . be advisable to delay 
pruning as much as economic condi- 
tions permit until settled spring 
weather arrives. This is especially 
advisable if heavy heading back of the 
previous season's growth is desirable 
for the sake of the tree, sincet if a 
large proportion of the fruit buds are 
killed it may be best for the prospec- 
tive crop not to cut back heavily. 

A limited amount of summer prun- 
ing can usually be done to advantage. 
The trees should be observed con- 
stantly throughout the season of ac- 
tive growth. Whenever a branch is 
seen to be so placed that it obviously 
will need to be removed at the annual 
pruning for the shaping up of the tree, 
it is well to take it off at once. In 
this way the annual pruning can be re- 
duced to a minimum and the removal 
of large limbs will rarely be necessary. 

Then, too, it frequently happens 
that a single branch in the top of a 
tree will grow considerably faster 
than any of the others, making the 
tree unsymmetrical if the growth of 
the branch is not checked. A slight 
heading in as soon as such a tendency 
is apparent will usually keep the top 
well balanced. 

The pruning of a peach tree at the 
time of planting it has already been 
discussed. A tree well along in its 
first season's growth is shown in Fig- 
ure 9. It will be observed that the top 
is formed of four main branches. 
This tree shows evidence of having 
received attention during the earlier 
part of the season. Only those 
branches which were of importance 
in forming the top have been allowed 
to develop. The exact number of 
branches which may be used in form- 
ing the head is not an arbitrary mat- 
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tor. From llirt)« tu five branches are 
permissible if they urn \v«U ulaeed 
and properly distrlbntwl on lliw main 
stem of tin- tree. The lirnncHo* that 
form tin; head of the tree shown In 
l-'ignro!) start from points on the trunk 
which arc rather toci close together. 
If there was more space hetween the 
branches where the.v join the trunk 
there would he less danger of the 
limlis breaking down in later years 
from the weight of heavy loads of 
frnlt. 




l'u:. !>. — A pivicti n<v of the Hnlr varicly diirlne 
aiiaiHon'x yruwiJi. The truss lines shown hi tJiu liyurc nm 
iniuncUul to surest sultnlile points at which to rut the 
tirtniHirK when the in lliln^' Is »!<•!>»; l iter on. (l'hola- 
graplml In California, A114'. 'J7. 1!H.".) 



During the dormant |ieriod between 
the first and second year the first 
year's growth, provided it has heen 
thrifty and vigorous, should lie headed 
hack father heavily; perhaps one- 
half or two-thirds of the growlh 
should he removed. The cross lines 
shown In Figure !) suggest suitable 
IMiints at which to cut the hranches 
when the pruning Is done later on. 
However, this needs to he considered 
with several things In view : The sym- 
metry of the tree, Its strength and 



vigor, and Its future development. In 
order to provide for an open, well- 
formed head in later years, it may he 
necessary to thin out some of the 
smaller. secondary hranches. In 
doing this, however, provision must 
ho made for a uniform distribution 
of limbs so spaced that the open top 
desired will be insured and yet the 
main limbs still carry an ample num- 
ber of secondary branches. 

Pruning the second and third years 
does not differ In principle from' that 
which follows the first 
season's growth. At each 
pruning the previous sea- 
son's growth Is headed 
back, though perhaps not 
quite as much as at the 
first pruning. This, how- 
ever, will depend upon 
the character of the 
growth and the condition 
of the tree. If It Is 
stocky and strong less 
heavy bending back will 
be required to serve the 
end lit view, but long, 
slender, spindling growth 
should be shortened back 
as severely after the 
second or third season 
as at the earlier prim- 
ing. 

At each subsequent 
pruning the secondary 
branches require the 
same attention as at the 
first pruning. The points 
which require particular 
attention are thinning 
out enough to keep the 
top open and shortening 
In heavily in order to 
produce a new growth of 
bearing wood evenly dis- 
tributed throughout the 
top of the tree and on the 
interior surfaces of the 
main limbs. 

The effects of not 
heading In are shown in 
l-'ignre 10. The trees 
hero shown arc making 
their second or third season's 
growth. They were not well headed 
in at first, and no heading back 
has been done since they were 
planted. Hesides, the soil Is lumpy 
and in poor tilth, and the trees are 
making a weak, slender growth. 
Had they been well headed back, the 
growth would have heen much more 
stocky, even though the trees were 
small, and they could be in much 
better condition to sustain the weight 
of a crop of frnlt than they can pos- 
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sllily be under t li c 
s.Y*r«m <>f lmiiiagciiitmi 
tiiiil lias been fol- 
lowed. 

The tree shown in Kig- 
11 re 11 has been pruned 
more or less - , but It ex- 
hibits serious defects. It 
lias not been well bonded 
buck, the top has not 
been properly opened, 
utid the smaller, sec- 
ondary jrowtli hiis been 
.entirely pruned from a 
considerable portion of 
each of the main limbs 
Instead of Iwluf utilized 
to develop frnlt-bearing 
branches in the center, 
where Its weight fan best 
be supported without 
broaklug the tree. With 
the bearing wood largely 
developed toward the 
ouler extremities of the 
branches and the size of 
the branches dispropor- 
tionately small for their 
length, even n small 
crop of fruit would bo 
likely to break the tree 
to pieces very badly. This tree 
may well be conlrasled with the 
trees shown in figures 12 and I.'!, 
which have been pruned with a view 
lo developing the eharaeleristics re- 





1?„; 11.—* peach tree that has Ihmiii badly primed. T 14 
inuring wood Is near the extremities of tlx; nnlis. I he 
weight of even :i siuoll crop of frnlt wuuUl bo likely to 
break I he limbs to 11 serious «xtunt 



l.'io. 10. IVnch trees about " years old that have not been 

bended In. The limbs mi» slender find will probably break 
hadlv Willi the wuljhl of lbe Mrs! good crop of frnlt 



ferred to. The limbs are slocky and 
well proportioned for sustaining 
heavy crops of fruit. The interior of 
the trees is well tilled with bearing 
wood, and at the same time the tops 
are snlliclently open to 
admit a full quota of 
sunshine to practically 
all the frnlt. 

By the time iK-ach trees- 
are or 1 years old they 
should be bearing good 
crops of frnlt. Afler 
this they will make a 
Smaller annual growth 
under usual conditions 
than during the earlier 
years. 1-css heading in 
is therefore required. In 
some seasons It may not 
be necessary to cut back 
Hie terminal growth, 
though to do so will 
tend, as a rule, to de- 
velop the smaller sec- 
ondary and side branches:. 
Thin Is desirable, for 
reasons already men- 
tioned. Again, the ex- 
tent of the heading back 
will be governed In some 
seasons by the abun- 
dance and condition of 
the frnlt buds. If there 
has been winter Injury 
or if Hut buds failed 
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I'li;. l.'t.-- l'hllllps peach Iroi* HI ywiis old. Tlii'si- trees have I i svstainatleally 

liciuhil hack, inid slrmifr. stocky llnilis haw ilrruJnprrl. It Is ncccssaiv. however. I<> 
prop llii'iii when very heavily loaded with fruit. I I'lioto^niphi'd In California, All*. 
Si, 1!U3) 
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to form wall the pre- 
vious season, little or 
no reduction of the pre- 
vious season's growth 
will he needed. On the 
other hand, if the trees 
unule a Strong growl h. 
an abundant set of fruit 
buds developed, and they 
have suffered no injury. 
H correspondingly heavy 

cutting !>«eU <> f pre- 
vious season's growth 
may he sidvlsnhlc in 
order to thin the fruit ns 
much as Is possible by 
Unit means. 

Tenches are always 
borne on wood that grew 
the previous season. 
Therefore after a poach 
tree readies bearing age 
It is essential so to man- 
age It as to Induce a 
fairly liberal growth 
each season. 

As a general proposi- 
tion, very heavy prun- 
ing will induce a corre- 
spondingly large amount 
of now wood growth. It 
follows that the weaker 
growing varieties should 
be primed more heavily, 
relatively, than the very 
strong-growing sorts. 

Some of the details of 
Hire pencil trees are sil 




t |. A iu-io-1) lreo iilinin s >■<•.•>>* old. Iinfon? prioito^ 



pruning uia- 
^gested in I-'ig- 




Fig. 16.— Tl)f saiif lrw shown tn Figure M after being t>nme<I 



ures 11 and IS. which show a tree S 
vears old bofot* and after It received 
the animal priming to 
make It shapely, re- 
move; snperlluons wood, 
ami provide for the 
development of u c w 
growth. Willie the tree 
illustrated is far from 
being ideal, as It had not 
been well handled in pre- 
vious years, it shows cer- 
tain important features. 
The heading back of the 
main limbs will tend to 
prevent them from becom- 
ing " leggy," and it will 
induce a good, strong 
growth of new frnlt- 
bcaring wood well with- 
in the center of the tree. 
It may require some 
thinning out at the next 
annual pruning to pre- 
vent the top from becom- 
ing too dense. Probably 
more wood of the pre- 
vious season's growth 
should have been left 
than Is shown hi fig- 
ure as there ap- 



20 Farmers' Ihillclin !)I7 




In;. H..— Kllimiii ponili Items It .veils old which have ln-oii pmnod wllli n view 10 pro- 
Uncltij: npi ii. uprwidliiK tops. The brunches of the two tries lojiethcr In Iho foreground 
Imivc mi cxpuii.se of nbotit 5.". feet, t l'lioio^rnphcd lu Colorado, Aug. Jit, l!)lt>) 



'J'lio growing of mi opsu-httadeij tree 
is not merely a matter of kftcpiug Line 
top well I liliiucil out The position of 
the branches ran lie controlled anil 
(lireeteil to a marked extent h.v the 
luailmn - in which tin; pruning Is done. 
Figure IB shows two Klborta trees 
which have a rather remarkable spread 
of linih. S.vstemalie pruning and 
heading In were practiced lu the earlier 
years of these trees. The spreading 
habit has been augmented h.v cutting 
the branches to outside buds when 
they were headed back. The signifi- 
cance of this Is more clearly shown i:i 
Figure 17. which was drawn from 
life. When the branch was cut back 
at 6, during the winter following Its 
growth, the bud nearest the end of 
the stub was on the outside of the 
limb. When the branch b a developed 
from that bud the following season, 
it made a decided angle with the oik; 
ii b on which It developed, thus chang- 
ing the direction of t lie growth from 
that which would have followed the 
extension of the limit a b had It not 
been cut back and resulting in a con- 
siderable widening of the spread of 
the luiinchcs. 

The following season, when the 
pruning was done anil the limit b c 
was cut olT at r, the outermost bud 
was nearly on top of the stub at </. 
When this bud gave rise to a branch 
(I c. the limb b r was continued there- 
by in approximately the direction of 
the older limb a- b. The limb f y. 
which developed from a bud nt f 
which was not as near the end of the 
stub as was the bud at <J, dbl not ma- 
terially change the direction of the 
branch b c. Had the bud at d been 



pears to be only a small amount of 
surface on which fruit can be pro- 
duced the following season ; but ap- 
parently the tree has been put in 
fairly good condition with regard to 
Its later usefulness. 




Flo. 17. — A brunch which silt-nests the 
possibilities of ltlfl«eileln« tile habit 
«.f growth by the position of lb* bud 
b'ft tit the end when the branch Is 
cut back 
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on the outside, the spread of the branch 
would hnve been still more widened, 
as whs the ense when the brunch I) c 
grow from l>, the hitter being an "in- 
side bud. If it Is desired to correct 
the habit of growth In the case of n 
tree Hint is too sprtwding to be desir- 
able, cutting back Hut H»'l* •<> i"*I«lu 
buds will tend to accomplish the end 
hi view. 

Handing i" n tree from yenr to year 
as suggested, and ]>i-niiltiu with n view- 
to producing an open, spreading, low- 
top results not only in the develop- 
ment of strong, stocky limbs well able 
to snstaiu heavy loads of fruit, but it 
brings a large proportion of the top 



I'ignro IS shows a type of stool that 
is used In one of the Allegheny Moun- 
tain peach orchards both in pruning 
the trees and In harvesting the frnlt. 
The legs spread enough to make the 
stool stand linn and to give the work- 
man a sense of security when stand- 
ing on it. When intended for nse hi 
an orchard that Is located on a very 
steep slope, the two legs on one side 
of the stool are made somewhat shorter 
than those on the other side. 

A sled similar to the one shown in 
Figure 1!> Is very convenient under 
some conditions for removing the 
brush from an orchard after It has 
been pruned. Another way of dlspos- 




«■,.; is— PrlDihnt Salwej pencil trees hi »» Allegheny Mountain orchard tu West 

Virginia 



near the ground, where much of the 
fruit can lie harvested without the 
use of stepladders. 

The man who prunes a fruit tree 
during its llrst years innst have a 
pretty clear conception of what the 
tree Is to look like when it reaches 
maturity, and he ueeds to know from 
the beginning what is necessary each 
time It is pruned in order to develop 
the tree which forms his mental vision. 
A well-fornied plan, bused on a knowl- 
edge of the underlying principle* of 
pruning, is essential if the operatiou 
Is to he anything more than a hap- 
hazard removal of branches that aji- 
ponr to be in the way. 



lug of the brush Is shown in Figure 
20. This device consists of a frame 
mud* of piping and lined with sheet 
Iron. It Is mounted on iron or steel 
wheels. The brush is thrown into it 
and burned as It Is drawn through the 
orchard. 

RENEWAL OF THE TOPS 

If a peach tree Is neglected as to 
pruning during its early years and the 
branches are allowed to become long 
uud slender; if. as it attains consid- 
erable age, the hearing wood, in spite 
of the pruning which It has received, 
has grown out of convenient reach in 
harvesting, or If for other reasons it 
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Kiu. l'.i. — A sled used for liniiUiiK hrush from 1111 orchard. (Photographed In West 

Virginia) 



becomes desirable In renew lint (op of 
a lree, It Is usually entirely practl- 
cahle to dn so, provided the trunk 
and main limbs nr« sound and 
healthy. Konewal of the top will 
often result In prolonging the useful- 
ness of a peaeli tree for several years. 
Till* operation Is exemplified Ijy sev- 
eral of tlic accompanying illustra- 
tions. Kignrt lil shows an S-year-old 

peaeh tree which has l>o< e rather 

" l«gg.v." The annual growth for sev- 
eral seasons has nearly all been made 



near the extremities of the limbs. 
Very little new wood has grown in 
the interior of the lree. 

Figure 122 shows the same tree after 
being severely headed in, or " <Ut- 
headed," with a view to developing a 
new lop. The small branches which 
remain on the stubs of the old limbs 
are an advantage, as they will start 
Into growth more readily than the 
latent buds from which the new fop 
would have to develop in the absencv 
of small branches of recent growth. 




Kio. to. 



. — A vajrontike device In which the brush pruned from trees Is hurtled us il la 
drawn through the orchard. (Photographed In t'ullfornla) 
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Figure -•'! Is n third view of t lie* tnv 
shown in Figures 21 ami 22, well ad- 
vanced i" its second season's growth 
after being dolioaded. This particular 
tree was somewhat lacking in vigor; 
and its growth, following tiic treat- 
ment for the renewal of the top. 
was not ns satisfactory 
ns it otiierwise would 
have been. Figure 21 
shows a 7-year-old FA- 
bertn tree which was 
thrifty when it was 
headed hack to ahont 
the extent indicated in 
Figure 22. The Illustra- 
tion siiows this tree 
near the end of its first 
season's growth after 
being dehcaded. It 
should hear n crop of 
fruit the next season. 

If a tree which lacks 
vigor is treated in this 
way the result shown in 
Figure 25 may occur. 
Sonic of the stubs had 
no buds strong enough 
to develop; hence tin: 
top was only partially 
renewed. If the tops 
are cut back to wood 



that is not more than .'? or 4 years 
old, a stronger, more symmetrical 
growth may be expected than whore 
the stubs left in deheading are 
older. Occasionally, where the trunk 
remains sound mid retains its vigor, 
the tops are renewed two or throe 




l'lij. L'l.— Tim live shown In Hcurr -Jl after bring ilclieadrd 
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times. As 11 rule, however, it Is ini- 
I n-a<-t icnlilo to dchead for renewal 
more Uinii once. 

Soiiictiuies, when fur any reason it 
is desirable to renew the top of n 
comparatively young tree, the heading 
In may he mail<> much more severe 
than that suggested by Figure* ^22 
and 25. This is shown In Figure 2(i. 
where all fhu liranelies liavo lieen cut 
back to the trunk of the tree. 

The season for dchcadlng to renew 
the top is tit* same as that for dolus 




1'iu. 1':!. — The tree shown hi Klgnru* -1 anil -1* iln rl ngf Us 

SCCOUU SMKliOll'.S grOWlll lifter UclllK dcllWKk'cl 



tin' annual pruning for I he shaping 
of tlie trees nnd the removal of snp'cr- 
iltions wood — that is, during the dor- 
mant period. 

When the vigor of peach trees lias 
been well maintained by good cultu- 
ral methods, suitable pruning, and 
wise management In every respect, 
their life of commercial usefulness is 
generally from about S to nearly 20' 
years after the full-bearing age is 
reached. It varies widely, however. 



under different conditions. In some 
seel ions it is rarely profitable to efln- 
linne them after they reach tin; age of 
12 to lo years; in others they are ex- 
pected to Inst until they are from 15 
to IS or 2(1 years old, while occa- 
sionally an orchard 20 to 2." years 
old Is found which is still of commer- 
cial value. Instances of individual 
trees remaining productive until a 
much greater age arc not uncommon, 
but they seldom. If ever, represent 
orchard conditions. 

CHANGING THE TOP BY 
BUDDiNG AND GRAFTING 

Sometimes it is de- 
sirable to change the 
top of a pencil tree 
from one variety to 
another. A grower may 
lind after his orchard 
begins to bear that he 
has a larger number of 
trees of some variety 
than he wants; a block 
of trees may prove to 
be some other variety 
than the one ordered; 
or. for some other rea- 
sons, a variety Is not 
well adapted to the 
needs of the owner. In 
such cases lie may top- 
work l he tree either by 
budding or by grafting It 
to a desirable variety." 

The ordinary method 
of shield budding is 
most commonly used for 
this purpose. If the 
tree' to be top-worked 
is not inure than two or 
three years old, it Is 
usually practicable to 
insert the buds directly 
into the main limbs 
well down toward the 
point where they leave 
the trunk. This is Illus- 
trated in Figure 27, 
which shows a Triumph peach tree 
that was budded to the Carman 
variety when It was 3 years old, 
after its crop of fruit had been re- 
moved. The points where the buds 
were Inserted are shown In the ilgnre. 

If the tree to be top-budded has 
reached the age when the bark on the 
main limbs has become too thick and 
firm to be manipulated readily for 
budding, it is necessary first to head 
it back somewhat, as when the top Is 



•Tin- opcrnllons of liiKldltiL' nml graft I ne i<r« fully i1m*cNI>«(J hi I'armers' Itulh'tln 1". 
rntllhil "Tim I'rop.-ipithm of I'lanis," which will he furwnnluil without cost on nppllcu- 
tlou to the Secretary of Agriculture. 
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to lie replaced with new growth of 
Uiu same variety, mul Inter insert the 
buds mi the new hru.m-.nttl that develop 
lifter the tree has heen dohoaded. 
When this course is followed, the buds 
should he inserted in the new growth 
as near the trunk as is practicable, 
in order to have as large a portion of 
the top as possihle of the new variety. 
This is also desirahle on account of 
the subsequent management of the 
t ree. 

ToiMvorkinx is sometimes done by 
grafting Instead of budding, the ordi- 
nary cleft graft being generally used. 



develop to n good degree of perfection 
for commercial purposes. The natural 
tendency of the tree is to periK-tuate 
its kind. To this end, left to itself, it 
develops the largest possible number 
of seeds, with each seed possessing the 
possibility <>f a new tree. 

Tiie glower's aim, however, is for 
the tree to produce the largest possi- 
ble amount of fruit that can attain 
the highest commercial standard. The 
elTort of the tree and the object de- 
sired b.v the grower tend to impose in- 
compatible requirements. The devel- 
opment of a great number of seeds is 




Tic- SI -An Klleila po.nl> live 7 wjarS "Id that ««* <l<-in-!i<I.-< I nlxjiit ns imllaitixl In 
KlKiiV. showlutr lis Hist season's B n.«-tli ; >fl<;r 1*1 i.k ciil l-ck It should bear a 
crop nt fruit il»' following seH*ji>. ( Plioingr:>i>l>«l An^. U>, l.HI) 



However, budding is to i>e preferred, 
especially as the wounds made in 
grafting do not heal readily in the 
case of the peach, though when prop- 
erly done the union of stock and scion 
is generally strong enough to make a 
fairly serviceable tree. But troubles 
resulting from dillicultles in the heal- 
ing of flie wounds are likely to occur. 

THiNNiNG THE FRUiT 

Most varieties of peaches, as well as 
other fruits, for that matter, under 
favorable conditions often set much 
more fruit than the tree can possibly 



a tree-exha listing process. This is op- 
posed to the development of large 
fruits. To meet his ends in this re- 
spect, the grower has recourse to thin- 
ning the fruit. 

Perhaps no operation in the produc- 
tion of peaches require* keener judg- 
ment than thinning the fruit. No 
llxed rnie.s for it can he given. A 
common practice, very generally appli- 
cable, is to thin so that Che fruits will 
not he nearer together than 4 to 0 
inolies. But the strength of the tree, 
the fertility of the soil, and especially 
the soil moisture, together with the 
size of the crop (or, in other words, - 
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rho number <if fruits nllowod to de- 
velop (Til the tree), govern very largely 
the size !iiid perfect loll of the lndl- 
vklinil fruits. 

Obviously, :i vigorous tree growing 
under favorable conditions :is to mois- 
ture, plant food, etc., ran develop ;i 
lsargur nniuhtu* of fruits to good size 
than can :i wctik tree, or even the 
siinie tree when there is a marked de- 
ficiency either In the supply of mois- 
ture or of plant food. 




fruit on the tree with a moderate 
crop Is of hotter grade Hum the hest 
frnlt on Mil overloaded tree. 

The thinning should ho done lifter 
Hie ".li drop" — which usually oc- 
cur* from n month to sl\- weeks after 
the blossoming period, when the Im- 
perfectly fertilized mid other weakly 
developed fruits drop off — and before 
the jilts ho'gin to harden. After the 
" J mi* drop" Is over there Is very lit- 
tle dropping of the peaches. Hence. 

practically all the fruit 
which remains then will he 
on the trees at harvest time. 
It will have to he picked 
then, anyway. It probably 
costs considerably less to 
pick n portion of the crop in 
.Mine or .Inly and drop the 
fruit on the ground than to 
pick It later and put it In a 
basket, where much of It 
will have to be handled over 
several times in grading and 
packing and then finally 
large <tunntlties discarded as 
culls because the fruits are 
so small. Moreover, the 
fruit on an overloaded tree 
will sometime* ripen less 
uniformly than on a tree 
that has a moderate crop. 

As the development of Its 
pits Is an exhaustive process, 
the limiting of the number 
of fruits tends to conserve 
the vitality of the tree. A 
large portion of the llcsh of 
the peach Is water; hence. If 
the soil Is well supplied with 
moisture the development of 
the edible portion of the 
frnlt makes a relatively light 
demand on the strength of 
the tree. 



Flu. L"£l. — A pencil tree thai tins been (It'lir 
which (ltd not (l)'Veliip it s,vmiiittlrli3il i«i 
some of I In* sMitts tisid no huils strut) 
develop Ur;inr-t>«£ 



The skill of the grower is shown in 
his ability to adjust the size of the 
crop on his trees to the conditions of 
the season. He can reduce the num- 
ber of fruits on the trees if the season 
becomes very dry as it progresses. 
Thus the grower should aim to control 
the size of the Individual fruits by 
thinning and by tillage and pruning. 

While thinning may cost n relatively 
large amount per tree, actually more 
high-grade fruit 1< produced, as a 
rule, on a tree which bears only a 
moderate crop than on one which Is 
heavily overloaded, and the average 



Kletl. Ildt 
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CONTROL OF INSECT PESTS 
AND FUNGOUS DISEASES 



After a grower has pruned 
Intelligently, tilled and ferti- 
lized his orchard well, and irrigated It 
if required, the orchard may be short 
lived and the crops financial failures if 
he neglects to give proper attention to 
the control of insects and diseases, a 
considerable number of which are to 
he found pretty nearly everywhere In 
the sections where peaches are grown. 

Kniergeuc.v matters should be re- 
ferred to the agricultural experiment 
station of the grower's Suite without 
delay. 

Inquiries relating to any phase of 
fruit growing may also be referred 
at any time to the I'nlted States De- 
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imrtinwit of Ajcrlenltnru, where, with- 
out cost, Ui rough Uie depart man f« ex- 
pert,*, as hill- iiiforinntion relative t<> 
the problems ns cnii he given may he 
obtainftd.' 

GROWING CROPS BETWEEN THE TREES 

Frequently some animal crop is 
grown between the trees during the 
llrst two or three seasons to help meet 
the cost of imiintMiancc <Inr iiijir the 
unproductive age of the orchard. This 
practice is seldom any advantage lo 
Ihe trees In comparison with thorough 
tillage hy itself, hut if 
the crops are wisely se- 
lected and properly man- 
aged they are not likely 
to do any serious liana. 

Tiie crop ought to he 
one which needs essen- 
tially the same tillage 
that tiie peach tree 
should have, so ns not to 
interfere seriously with 
that operation, lint the 
grower should realize 
that lie is, in effect, fol- 
lowing a system of 
double cropping and that 
because of the crop be- 
tween the trees he may 
need to give more at- 
tention to maintaining 
the fertility of the soil 
than he would for the 
poaches alone. 

After the trees reach 
bearing age they should 
not be made to compete 
with another crop. Kvea 
If the plant food in the 
soil is sufficient to pro- 
duce successfully two 
crops at the same time, 
the peach trees usually 
will need ali the avail- 
able soil moisture, ex- 
cept, Of course, in sec- 
tions where irrigation 
is practiced and the 
supply of water is adequate for all 
purposes. Ilesides, a crop between 
Mia trees would be likely to inter- 
fere with the spraying of the trees 
(if the operation should be necessary), 
with the harvesting of the fruit, and 
in other ways. 

Mnskinelons, henns. peas, cabbages, 
tomatoes, and other truck crops are ex- 



lensively grown between peach trees 
in different sections. I'otatoes are 
sometimes used, but they are suitable 
only when the crop can lie so managed 
that the digging of the potatoes will 
not amount to a late cultivation, which 
may be attended with undesirable re- 
sults. Corn, also, is frequently used, 
but as very often managed it is objec- 
tionable, because it shades the trees 
excessively. Whenever corn is used, 
an open strip of considerable width 
should be left along the rows, so that 
the trees will he fully exposed to the 
sunlight throughout tiie season. If a 




l-'IG. 20. -A pencil lrco Unit shows the possibility of rtu- 
velopliis mi enllroly new top wti«» tin Itmbs arc cut 
tmclt to ttio trunk. Tlits ts not Itkcly to be succateful 
oxcvpl on coiiipnntrlv»!.v yon us trees 

vcrv tall, strong-growing variety of 
eorii is used, a wider strip should he 
left implanted than where a dwarf 
variety is selected. 

Teach trees are sometimes used for 
planting between trees, especially 
where apples comprise the permanent 
crop. This practice is highly recom- 
mended hv some and emphatically con- 



' Farmers" nnllotin -1*0, ontlllo.l " Snraylns Ponchos for tho Control of ' Prown-not. 
Senh, an.l Cnrculto." obtainable from ti.« Dwarluunt of Atrlcidtnvt on reqti|. 
value to poach growers who have those tronhlos to eoinhnt Oihor a il :ih lo niiM ten 1 on s 
of vnlna to peach growers arc Farm*™' Bnll.ttn 1210. '1 1)0 P«ch Boi £r . How . to 1 re 
vent or Lesson lti ItiiviiBC* : tho. rnindlehloro benzene Treatment," nnd V. S. Depnrlmont 
of Agr.enmfrc 'MS'llW " Farther Studies with PHr«d£.lor^,««> e for Pouch 
liorcr Control with Spec-lnt Inference to Its tse on \oung Peach Irocs. 
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demucd by other fruit growers of wide 
experience. It is prolwtbly objection- 
able in tlmt for a'perlod of years both 
bearing mid iionlitwliiy trees occupy 
the Maine area, and it is sometimes 
desirable to treat a fruiting tree very 
differently from one that is not fruit- 
ing, for tiie best results with each. 
On the other hand, where a site Is 
particularly favorable for both fruits, 
a compromise treatment can often bo 
effected which yields fniriy satisfac- 
tory results with both kinds of trees. 




rn;. 'St. — A 



8-yearold Triumph pencil tree (op-budded 
with the Carman variety after haivaating the season's 
crop of fruit. This shows, the tree uhout one year ufler 
111* Carniau buds wore Inserted ill n, I, c, and 'd 



ORCHARD MANAGEMENT AND 
INJURY 



WINTER 



In nearly all of the experiment-sta- 
tion inilleilus on peach culture, in cur- 
rent horticultural literature, and in 
the sinndard works in which peach 
growing Is discussed in detail, em- 
phasis is habitually placed upon tut 
necessity of so nianaglug the orchard 
that the trees wjii cease growing mill 
the wood become fully mature before 



tiie advent of cold weather. Other- 
wise, serious winter injury Is antici- 
pated. To accomplish this end It Is 
generally advised to cease tillage in 
July or early August, to withhold fer- 
tilizers rich in nitrogen, and to avoid 
excessively fertile soil in selecting 
sites for peach orchards. 

Undoubtedly such advice is per- 
fectly sound and applicable to a large 
proportion of the peach-growing dis- 
tricts, but there appear to be some 
rather marked exceptions that are ap- 
plicable in important 
pencil-growing sections, 
to which the render's at- 
tention may well be di- 
rected. 

Those exceptions to the 
general practice have 
been brought to light 
largely through investi- 
gations carried on by 
I he Missouri Agricul- 
tural Experiment Sta- 
tion.' They consist pri- 
marily in so managing 
the orchard as to main- 
tain tiie trees in active 
growth until rather iate 
in the season. This may 
be accomplished by con- 
tinuing the tiling* inter 
tiiuu is ordinarily ad- 
vised, by using a nitrog- 
enous fertilizer, or by 
heavy pruning, which re- 
sults in a vigorous 
growtii of new wood. 
Any condition that seri- 
ously reduces the vital- 
ity of the tree tends to 
make the tree, especially 
the fruit buds, suscep- 
tible to Injury by winter 
temperatures. The pro- 
duction of an excessive crop of fruit 
Is a common cause of depleted vitality. 
Tiie conclusions of the Missouri ex- 
periment station tentatively sum- 
marized are as follows:" 

Where nitrogen wns applied to pencil 
Irees a good crop was produced and har- 
vested. On pints receiving no fertilizer 
there wns practically no crop. There wns 
likewise a failure of peaches In the sur- 
rounding region where no fertilizer was np- 
plled. The cold winter of 14)11-12 wns dls- 
astrous lo peach irees In .Missouri, lnlnr.v 
to peach trees caused by the cold so wcuk- 



• Missouri Agricultural Kxpcrlinenl Station Unlletln 74. entitled "The Wl r-KIIIIng 

of Teach ltuds ns Inllnenced liv Previous Treatment." 

Missouri Agricultural Experiment Station Circular of Information *1. entitled •• Hardi- 
ness of 1 each lluds. ltlossoms, and Young Fruit as Inllnenced by the Cure of the Or- 
chard, being n reprint from the Annual Keport of the Missouri Stale Hoard of Horti- 
culture, 1!>0N. 

Missouri Agricultural Kxperlment Station Unlletln 111. Keport of the Director lor the 
lenr hndlng June M, 1912. 

•Missouri Agricultural Kxperlment Station Bulletin 111. Keport of the Director for the 
lear Ending June 30, 1011'. pp. 247-248. 
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eiied their vitality that disease like the bac- 
terial shot-hole leaf disease was common. 
On the plats fertilized with nitrogen there 
was little bacterial disease. On adjacent 
unfertilized plats the injury from this cause 
was verv great. The trees in the plats fer- 
tilized with nitrogen also recovered from 
winter injury much more successfully and 
quickly than unfertilized trees in the same 
locality. 

The application of phosphorus and potas- 
sium either singly or in combination did not ' 
result in increased yields. The results of 
the investigations on fertilizers for peaches 
seem to indicate clearly that a nitrogenous 
fertilizer or a method of cultivation and 
management which favors a vigorous tree 
growth when combined with pruning, spray- 
ing, and thinning fruit on overloaded trees 
will increase the crop. The above treat- 
ment tends to make them carry their fruit 
buds through winter and frosts of spring 
much more safely than where an average 
or weak growth only is secured. Our re- 
sults seem to disprove the theory that trees 
must make their main growth early in the 
season and then be checked or retarded in 
their growth in August or September in order 
to ripen their wood before going into winter. 
In some experiments at this station where 
the trees have been encouraged to grow vig- 
orously right up until some of the green 
leaves froze on the trees, either by the use 
of fertilizer or by severely pruning back the 
winter before or by thinning the fruit, they 
have uniformly carried their fruit buds 
through the winter much more safely than 
with trees that shed their leaves and ripened 
their wood early. 

A very careful correlation of these 
results with the conditions which are 
generally considered essential in the 
growth of peach trees in the northern 
districts is necessary in order to un- 
derstand their significance. There is 
no real conflict or lack of harmony in 
the methods advised for the different 
regions, though in the abstract they 
may appear to be directly incompat- 
ible. 

On the other hand, they illustrate 
very forcefully the fact that the blind 
application of definitely stated rules 
is likely to work disaster. The im- 
portance of intelligently adapting the 
methods used to the conditions which 
have to be met in different fruit-grow- 
ing regions is emphasized. 

The differences in the conditions in 
the northern peach districts and in 
those met in connection with the in- 
vestigations of the Missouri experi- 
ment station are largely differences in 
the climate during the winter season. 

In the northern districts the normal 
winter is continuously cold and with- 
out any warm spells of sufficient dur- 
ation to affect the dormancy of the 
trees. It usually remains cold until 
winter finally breaks. When it warms 
up enough to start the trees into ac- 
tivity and cause the buds to swell, 
there is comparatively little danger 
thereafter of serious frosts or freezes. 
Moreover, the critical factor — the one 
which largely governs the manage- 



ment of the orchard in the present 
connection — is low winter tempera- 
tures which are sufficient to kill the 
buds or injure the trees even when 
they are perfectly dormant. To best 
meet this low-temperature factor, it is 
recognized that the trees must be 
thoroughly dormant and the current 
season's growth well ripened. 

In regions where the Missouri meth- 
ods are applicable, critically low win- 
ter temperatures are of little concern, 
provided the trees are in a dormant 
state. But the winters are character- 
ized by warm spells in December, 
January, and perhaps in February, 
which are sufficient to start the buds. 
This makes them tender and suscep- 
tible to injury later in the season by 
temperatures that are entirely season- 
able and which would be of no con- 
cern to the peach grower if the buds 
were dormant. The trees often blos- 
som early and before the season of 
spring frosts is past. 

The reason for continuing the 
growth of the trees until late in the 
season in these regions is based on the 
fact, the practical importance of 
which is shown in the investigations 
referred to, that the rest period, or 
period during which the trees nor- 
mally remain dormant, is one which 
by nature continues for a fairly def- 
inite period of time. Until that pe- 
riod is past, when once they have be- 
come dormant, the trees do not re- 
spond readily to temperatures which 
later would cause them to resume a 
more or less active condition and 
might result in the buds swelling 
enough to make them tender. 

This is a matter that is relatively 
unimportant in regions where the en- 
tire winter season is normally charac- 
terized by temperatures which are not 
sufficiently high to affect vegetation, 
but it has a very important signifi- 
cance in the regions in which warm 
periods of considerable length occur 
during the winter. If all the agencies 
which tend to stimulate the growth of 
the trees are discontinued relatively 
early in the season, the trees will 
cease growing and begin to ripen their 
wood at a correspondingly early date ; 
the resting period inherently required 
by the trees is then completed early in 
the winter. If a spell of warm 
weather occurs soon after that period 
is ended, as, for instance, in January, 
the trees will respond to it ; the buds 
will begin to swell and soon become 
tender. On the other hand, if the 
growth of the trees is continued 
actively by means of late tillage, ni- 
trogenous fertilizers, or in other ways, 
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until the near approach of cold 
weather, the period of rest and dor- 
mancy inherently required by the 
trees is not completed until a corre- 
spondingly later time in the winter. 
Under these conditions the trees re- 
main inactive during warm spells in 
December or January, and the buds 
do not swell enough to become tender 
until many of the dangers incident to 
adverse winter temperatures are past. 

While the application of these 
methods, which have in view the re- 
sults that follow the continuation of 
active tree growth until late in the 
season, may be somewhat restricted, 
they are undoubtedly worthy of the 
most careful consideration by peach 
growers who are located in regions 
where the winters are characterized 
by warm periods of sufficient length 
to cause the trees to become more or 
less active before settled spring con- 
ditions arrive. 

There are a few special methods 
and practices in the management of 
peach orchards which are of sufficient 
importance in some sections to justify 
brief reference to them here. 

The Ohio Agricultural Experiment 
Station has called attention to the 
efficacy of slightly mounding up the 
soil about the base of the trees in 
preventing injury during periods of 
excessively low winter temperatures. 
In the same connection it has been 
shown that various other factors re- 
lating to the soil may greatly influ- 
ence the amount of damage which 
peach trees suffer during such periods. 

The winter of 1903-4 was character- 
ized in the Lake Erie peach district 
of Ohio by periods of severe and pro- 
longed cold. Great numbers of peach 
trees were killed. The prevailing con- 
ditions and their attendant results 
on the peach trees are summarized as 
follows : 10 

Exceptional causes of susceptibility to 
cold in rare cases of apparently healthy, 
vigorous trees : Low, moist, rich black soil 
which favored an extreme growth of soft, 
poorly ripened, or matured wood ; or high 
culture upon soil rich in plant food which 
brought about similar results. 



The unusually deep, hard freezing of the 
earth's crust was due, directly, to the 
continued, steady cold, but was intensified, 
in many instances, by a lack of humus or 
vegetable matter in the soil, which consti- 
tutes nature's insulation of the surface of 
the earth from cold and heat. 

Providing that the orchards had been 
kept free from fungous disease and the San 
Jose scale by timely and thorough, spraying, 
no injury of trees was found where stable 
or barnyard manure had been used upon 
the ground within the last year or two pre- 
vious to the winter of 1903-4 ; rarely was 
an injured tree found standing In sod ; no 
injury was done where the surface of the 
soil beneath the trees had been covered with 
even a very slight mulch ; little injury was 
done where the trees stood in fairly well- 
drained soil containing a moderate amount 
of fertility and humus ; no injury was found 
where the trees were under the grass-mulch 
method of culture . . . ; no injury was ob- 
served in any case where the stems of the 
trees had been slightly banked or mounded 
with a few shovelfuls or forkfuls of soil, 
peat, or manure. 

Very few trees which, within the past 
few years, had been affected with leaf-curl 
or infested with San Jose scale or borers 
remained alive or uninjured ; and very few 
trees existing upon infertile or exhausted 
soil, depleted of humus, escaped uninjured. 

The usefulness of a cover crop in pre- 
venting the washing of the soil during 
the dormant period of the trees is fre- 
quently well demonstrated. Moreover, 
in some regions where the winters are 
rather severe and there is a very lim- 
ited snowfall, a cover crop prevents 
the snow from blowing away, thus af- 
fording additional protection against 
the extreme freezing of the roots. 

Another practice, which is entirely 
regional but which may be of consid- 
erable advantage at times, is the shad- 
ing of the trunks of the trees with 
board protectors, lath screens, or in 
some other equally effective manner. 
This method is of use particularly in 
regions in which long periods of ex- 
tremely hot weather usually occur and 
where the trees are not well shaded on 
the south and southwest sides. Shad- 
ing in the manner suggested sometimes 
affords a measure of protection 
against the form of winter injury com- 
monly called " sun scald." This is 
generally caused by too rapid thawing 
after the trunks have been frozen very 
hard. 
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